
FOOD SAFETY RESEARCH: A FOCUS ON

Listeria monocytogenes and Biofilms
    The effective control of Listeria 
monocytogenes biofilm formation on 
surfaces within food processing 
facilities is foremost in reducing 
contamination of ready-to-eat (RTE) 
foods. 
    Current research concentrates on 
methods preventing initial biofilm 
formation, controlling growth, and 
eliminating developed biofilms.
    The Agricultural Research Service 
(ARS) within the USDA is one of 
many organizations studying 
preventative measures to reduce 
bacterial attachment to surfaces and 
initial biofilm formation.  ARS is 
focusing on the inhibition of bacterial 
contamination by both physical and 
chemical interventions. They are 
testing innovative compounds and 
surface materials for effectiveness 
against organism attachment biofilm 
formation. 
    Other research organizations and 
academia, including the American 
Meat Institute Foundation along with 
the Food Research Institute of UW-
Madison are studying biofilm 
behaviors to determine factors that 
make different surfaces susceptible 
or resistant to bacterial attachment 
and biofilm formation.
    The Food Research Institute 
found that stainless steel surfaces 
plasma modified with 12-crown-4 
ether can reduce biofilm formation 
without affecting the ability to clean 
the surface.
    Separate research by Colorado
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State University concludes data 
strengthening the importance of the 
meat industry to follow operating 
temperatures and sanitation 
standard operating procedures.  
    The increased danger with 
Listeria forming a biofilm is the 
nature of the organism.  The unusual 
growth requirements, survival 
properties, and mobility add to the 
complexity and difficulty of 
controlling and removing L. 
monocytogenes from contact 
surfaces and contamination within 
food processing facilities.  
     This adaptability creates a 
disinfection resistance-like situation.
     The USDA Food Safety

Determine influences and relation-
ships on biofilm development.

Inhibit initial adhesion of microbial 
contaminants with antimicrobial 
agents to control biofilm formation.

Study the formation and composition 
of biofilms on processing plant 
surfaces.

Develop methods to facilitate the 
removal of biofilms on contact 
surfaces for effective sanitizing.

Evaluate the effectiveness of varying 
sanitation procedures and products in 
the contolling of Lm

Assess potentials of bio-preservatives 
applied to frankfurter casings for 
control of Lm.

Evaluate more sensitive detection 
methods for low level healthy or 
injured cell detection of Lm.

Study post-cooking interventions to 
eliminate Lm in packaged and 
refrigerated RTE poultry products.

Determine the role of air, water and 
other plant growth on pathogen 
transfer to produce.

Develop methods preventing the 
formation biofilms on processing plant 
surfaces.

Evaluate the appropriateness of an 
absolute zero tolerance for Listeria 
levels.

Determe the effectiveness of 
irradiation and packaging treatments 
to control Lm.

Developing better agars and quicker 
rapid detection methods.

Evaluating production intervention 
strategies, education and GMPs.

Inspection Service adds that 
combination interventions to include 
testing 'pre-' and 'post-' packaging 
and growth inhibitors are more 
effective than any one individually.

Lm forming a biofilm. Image courtesy of 
American Society of Microbiology Biofilm 
Project  (http://www.rit.edu/%7
Ejadsbi/asmbiofilm/listeria.html)
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The U.S. Department of Agriculture (USDA) prohibits 
discrimination in all its programs and activities on the basis 
of race, color, national origin, sex, religion, age, disability, 
political beliefs, sexual orientation, or marital or family 
status. (Not all prohibited bases apply to all programs.) 

Persons with disabilities who require alternative means for 
communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at 
(202) 720-2600 (voice and TDD). To file a complaint of 
discrimination, write USDA, Office of Civil Rights, Room 
326. W, Whitten Building, 1400 Independence Avenue, SW, 
Washington, D.C. 20250-9410 or call (202) 720-5964 (voice 
and TDD).  USDA is an equal opportunity provider and 
employer.

This fact sheet is one of several information products 
developed by the Food Safety Research Information Office 
(FSRIO) at the USDA’s National Agricultural Library (NAL).  
Fact sheets on specific food safety research topics are 
available on the FSRIO web site at: 

FSRIO is a unique resource for the food safety research 
community. The program features a web site that serves as 
a gateway to research information and includes a database 
of federally-funded research projects. The database is 
available for researchers, policymakers, consumers and 
others to learn about research initiatives, and assist the 
government in assessing food safety research needs and 
priorities, thereby minimizing duplication of effort. FSRIO 
also provides a reference service at no charge.
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                              The National Agricultural Library (NAL), 
                               the largest agricultural library in the 
                               world, has been serving agriculture 
                               since 1862. NAL was established by 
                               Congress as the primary agricultural 
                                information resource of the United 
States of America.  Its mission, stated simply, is “to ensure 
and enhance access to agricultural information for a better 
quality of life."  The Library's work in collecting, preserving 
and making agricultural information available is fundamental 
to the continued well-being and growth of U.S. agriculture, 
and the development of food supplies for the nation and the 
world.  NAL provides world leadership in developing and 
applying information technologies, ensuring that agricultural 
information is available to those who need it, whenever the 
need it and wherever they are.  Visit the NAL web site at:

http://fsrio.nal.usda.gov/topics.php 

http://www.nal.usda.gov 

FSRIO DATABASE PROJECTS

RESOURCES

Projects in the FSRIO database related to this topic are listed 
below.  Visit FSRIO online to access the projects.

This factsheet was produced using the resources listed 
below.  Visit FSRIO online to access these links.

Reduction of Listeria monocytogenes Biofilm Formation 
in Ready-to-Eat Meat Processing Environments
American Meat Institute Foundation.
The War Against Invasive Bacteria that Stick to 
Surfaces
Agriculture and Agri-Food Canada.
Listeria in Ready-to-eat Foods
Food Science Australia.
American Society for Microbiology Biofilms Project 
Demonstration
Rochester Institute of Technology.

Adhesion and Control Of Human Pathogens To And On 
Surfaces Of Poultry Fruits And Vegetables
USDA. Agricultural Research Service.

Control of Listeria Monocytogenes in Processed Meats: 
Combinations of Physical, Chemical and Biological 
Interventions
USDA. Cooperative State Research Education and 
Extension Service.

Eliminating Listeria Monocytogenes from Ready-to-eat 
Products
USDA. Agricultural Research Service.

Genome Sequence for Listeria Monocytogenes
USDA. Agricultural Research Service.

Identification of Listeria monocytogenes Genetic 
Clusters Having Increased Pathogenic Potential
USDA. National Research Initiative.

Improved Methods for Control of Listeria 
Monocytogenes within Biofilms in meat and poultry 
Processing Environments
USDA. Agricultural Research Service.

Inhibition of L. monocytogenes Biofilms by Plasma-
Deposited Antibacterial Layers
USDA. Cooperative State Research Education and 
Extension Service.

Reduction and Control Of Pathogens Associated With 
Food Processing Surfaces
USDA. Agricultural Research Service.
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